Use Case 21: Detecting shifts in cell type composition in complex tissues using lineage
specific markers and reference epigenomes from the Epigenome Atlas

AR AN R R AR RRRRRRRRRRRRRREREEEREEEEIE B B I R R R R R A R R A R AR R R R R R R RRRRRURRRRRRRRRSR

American Society of Human Genetics
Boston, MA

October 22, 2013

Presented by the
Bioinformatics Research Laboratory

Baylor

College of
Medicine




Summary of Use Case 21

Background: Methylation profiling reflects the average level of cytosine
methylation of the sampled cell population in different genomic regions.
Complex tissue samples are typically composed of several different cell types,
and different samples from the same tissue may have different proportions of
constituent cell types. These differences often lead to variability in estimating
methylation levels in different samples from same the tissue. In breast cancer,
for example, immune cell infiltration is often observed. True differential
methylation changes between cases and controls may thus be masked by
differences that result from different proportions of constituent cell types found
in breast cancer. Comparison of experimental breast cancer samples with
reference epigenomes from the Human Epigenome Atlas provides an approach
to help identify shifts in cell type composition in complex tissues.

Results: Comparing 450k array breast tumors and normal breast samples with
reference methylomes in the Epigenome Atlas using heatmap tool, we find that
450k array tumor samples are more epigenetically similar to immune cell
samples from the Atlas than the normal breast 450k samples. This indicates
possible increase in proportion of immune cells in the tumor samples, which is
consistent with previous studies.



Use case dataset

Dedeurwaerder, S.et al. (2011) "Evaluation of the Infinium Methylation 450K
technology", Epigenomics 3(6):771-84.

- 16 breast tissue samples

- Profiled using lllumina 450k array
- 8 normal breast samples

- 8 primary breast tumor samples

NIH Roadmap Epigenome Data: http://www.genboree.org/epigenomeatlas/multiGridViewerPublic.rhtml

— 45 MeDIP-seq (16 different cell types)

— 108 RRBS (67 different cell types)

— 57 WGBS (45 different cell types)

— Please see slide 42 for introduction to MeDIP, RRBS, WGBS, and 450k array



http://www.genboree.org/epigenomeatlas/multiGridViewerPublic.rhtml

Genomic regions used in comparisons

« Background: Some CpGs that are interrogated by the lllumina 450k array
are methylated/unmethylated specifically in one cell lineage in the
Epigenome Atlas. These lineage specific CpGs are much more informative
about cell type composition of a complex tissue sample, than the other
CpGs. In order to reduce the noise introduced by having uninformative
CpGs in the comparison, we will select and use in the comparison only the
lineage specific CpGs in the 450k array.

* Results: Cell lineages were identified by hierarchical clustering of all cell
types in the Atlas using different epigenomic marks (H3K4me1, H3K4me3,
etc), followed by selection of clusters of cell types that were consistently
observed. 18 cell lineages were selected this way. We then quantified the
level of methylation in each methylome track for the regions probed by the
450k array. A comparison between level of methylation in each cell lineage
with cells not in that lineage was then performed for each of the regions
probed in the 450k array using the LIMMA tool. CpGs that were consistently
methylated/unmethylated in cells from a lineage (i.e. myeloid), yet exhibited
the opposite methylation status in all other lineages, were considered
lineage specific CpGs, and were used to generate the ROI track we will use
in this experiment.



Marker CpGs resource

e On Genboree there are public available sets of
CpGs that we selected as markers for cell

lineages.

— 450k array CpGs

— 27k array CpGs

— Overlapping 450k and 27k CpGs

e LIMMA tool on Genboree can be used to
select your own set of lineage specific loci



Methodology Overview

Select Atlas data tracks: Use “View Select 450k array data tracks: Use
Track Grid” tool to select methylome “View Track Grid” tool to select
tracks from the Epigenome Atlas methylome tracks from the
generated by each experiment type Epigenome Atlas generated by each

experiment type
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Methodology Overview

Extract methylation levels: Calculate the average level of methylation in each

of the chosen loci for each input track. This is done automatically by the
heatmap tool.

Epigenome Atlas
Methylomes

Breast
normal/tumor
samples

450k array cell lineage marker loci

Locus 1 Locus 2 Locus 3
Cell 0.8 0.7 0.3
type 1
Cell 0.7 0.6 0.7
type 2
Cell 0.6 0.8 0.2
type 3
Locus Locus 2 Locus 3
1
Breast 1 0.6 0.8 0.2
Breast 2 0.8 0.7 0.3
Breast 3 0.7 0.8 0.2




Methodology Overview

Epigenome Atlas Methylomes Breast normal/tumor samples
Locus 1 Locus 2 Locus 3 Locus Locus 2 Locus 3
1
Cell type 1 0.8 0.7 03 Breast1 | 0.6 0.8 0.2
Cell type 2 0.7 0.6 0.7 Breast2 | 0.8 0.7 0.3
Cell type 3 0.6 0.8 0.2 Breast3 | 0.7 0.8 0.2

Compute similarity between samples: Calculate Euclidian distance between all
pairs of samples, being one breast 450k sample and one methylome from the
Atlas. Also performed automatically by heatmap tool.

Hierarchical clustering
and heatmap plotting




Expected results: Comparison Breast450k vs Atlas
MeDIP-seq

® Most tumors have increased similarity
to immune cells, indicating immune cell
infiltration.

* Normal breast samples are more
similar to breast samples from the Atlas
than the breast cancer samples.

MR, e ——— . DT

Breast cells

Immune cells

e B

450K Noemy_4
450K Noemad_7
450K Noemal 3
50K Noemd S
50K Noem 2
50K Noemad 8
450K Nosmal_6
450K Tumor 3

450K Tumex 7

450K Tumer &

450K Tumex 1

450K Tumor_4
N,

—
450K Noemad_1

450K Tumex 5

450K Tumex 6
450K Tumex 2

Tumor Tumor Normal



};ﬁ

0

Expected results: Comparison Breast450k vs Atlas RRBS
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e Possible immune cell
infiltration in the tumors can also
be observed in the comparison
with RRBS atlas samples
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Expected results: Comparison Breast450k vs Atlas
WGBS

e Comparison with WGBS
samples also indicates possible
=== immune cell infiltration in the
tumor samples

ADCA 88 25
NOCA 85 24
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=22 1+ Breast cells
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e|n this case normal breast
samples are also more similar to
breast samples from the atlas
than the breast cancer samples
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New Genboree Users - Slides 13-17 provide steps for new
Genboree users on how to create a database and a project

page.

Existing Genboree Users - If you have attended past
Genboree Workshops or are familiar with the Genboree
Workbench then you may briefly review these slides and
start on slide 18 for the actual use case



The Genboree Workbench: Web-based Data Management & Analysis

GENBCOCREE BCM

Baylor College of Medicine

5 System/Network~ | ||| Data~ QC and Pre-processing~ Genome~ Transcriptome v Cistrome v Epigenome ~ Metagenome ~ || = Visualization~ Help~
Welcome to the Genboree Workbench! [Getting Started] *
Data Selector Details
“ZRefresh Data Filter:| Select a fitter v Aftribute )
4 =j|genboree.org i Detal_l_s' . .
£ Atlas Tools Access Description SpGlelC information on
ifﬁ:?g o ole files/samples selected in the
EJ Epigenome Informatics Demo Output Data “Data SeleCtor”
5 Epigenome Informatics Workshop (May 2012)
1 Data Selector: Input Data
4 Various Data Types (tracks, tyXe Input Data:
4 fles, and ROIs (region of Tells the tool to use this input
4 interests), etc) data/file
;JJ Target;d Atla;es
=i|genboree.bcgsc.ca
= genboree.cbrc.jp Output Targets
2| www.brain-research-lab.org * y X

Output Targets:
Tells the tool where to
deposit results

Important: Toolset Menu turns GREEN when “Input Data” and “Output Targets” are properly populated for a tool to
run. Please note that “System/Network” and “Help” options are always green since “User Profile”, “Jobs”, and
“Request Feature” are always available for use and do not need “Input Data” and “Output Targets” to be populated.




Preparation Prior to Starting the Use Case

e “GenboreeUser_group” is a name template for an automatically created
Genboree user group for you where “GenboreeUser’ is your user name.
e Similarly, “GenboreeUser_database’ is a name template for your
database.

e Of course, you may create many more databases and may create and be
member of many other groups.

Data Selector

',@Refresh Data Filter:| Select a filter N

L7 LPIYUSHIVING HITUNITNAauLes WUIRSHIUP (Way zuiz)

4 g5 Epigenome ToolSet Demo Input Data

<0 Databascs Under “Epigenome Toolset Demo Input Data” you will
J ASHG 2013Demo <= find “ASHG 2013 Demo” database, where we have
it provided you with sample data to try out the use cases

Brain

i) Breast
i/ Disease Epigenome

@
|
J
I/ Breast 450K
)
1 MeDIP and GSEA
a

~ ek g heme When making screenshots for providing instructions we
a) -3€q ool bemo « ’
IProjects have used “GenboreeUser_group” and
& Epigenomics Roadmap Repository “GenboreeUser_database” as output targets, however,
4 £5GenboreeUser_group f . .
-3 Databases —= | you will use your own group and database. Following
3 GenboreeUser_database < slides will show you how to create database and project

IProjects
£ GMT_Tutorial

£ JonathanMill_Lab

4" Public ROI Repository contains database of annotated regions

& roirepository <4 v| | (eg. Gencode and Refseq annotations)




Displaying Tool Setting help options in the Workbench

BCM

Baylor College of Medicine

'.uj System/Network~ ’ hj Data~ ( ‘ QC and Pre-processing~ ||  Genome~ ||  Transcriptome~ || Cistrome~ ‘ ‘ Epigenome v ( ‘ Metagenome ¥ | | ® Visualization v ) ’ Help~ (
Welcome ta Databases 4 / Create Database
| .= Entity Lists Rename Database |
Data Selector Entrypoints b tehils
A grey background (not green) means prbute =
that the tool is not active. Clicking a non-
active tool displays the help text that
. . . . S
// includes instruction for how to activate the [ \7
naprvoarse] OO 3
Help: Create Database “ | InputData
1\, This tool is a recent addition. Please contact genboree_admin@genboree.org with ? 5 x D’

questions or comments, or for help using it on your own data.

This tool will create/add a new database in the target Group. Note that the database to be
created should NOT already exist in the group. TO Create a database’ yOU need to drag

something in “Output Targets”. Instruction
‘ says to drag a Group into “Output

”
- o o } I argets
Instructions: e Drag 1 destination group into "Output Targets". The new

database will be created in this group. +
Output type(s): - Group * v X &
min: 1; max: 1
Can be empty? NO

—{Tool-Specific Settings|

Settings: * Reference Sequence

Select the genome assmebly the database will use.
+ Database Name

The name of the database to be created/added. [REQUIRED]
* Description

A line or two describing the database. [OPTIONAL]

+ Species Bioinformatics Research Laboratory

Automatically selected based on Reference Sequence. [OPTIONAL] b of Medicine.
* Version L, el
. SAuto;Latlcally selected based on Reference Sequence. [OPTIONAL] L _.ailable free for academic use. ———

Once vou've reviewed the name of the new datahase tn he created




Steps for Creating a Database

Tool Settings

Create Database ?

# Tool Overview

—|Target Group:} |

x|

‘,‘,3 System/Network~ ' ILjData' ( | QC and Pre-processing~ | ‘ Genome~ \ %&nscriptome' ‘
Gro|
Databases 2 « »
Welcome tg ™= Create Database Step lll - Select “Template: Human (hg19)
= Entlty Lists 4 Rename Datal =) —@
Data Selector Entrypoints 4 Delete Datab:;x letq Reference hm;g;e_;mg}%%h! -
Sequence | hte: Humen 3/12(Hg16; 3
‘P M 13 ” 13 ” 13 emp ale: fuman g =
@Retresh | Step Il - Click “Data” => “Databases” => “Create Tempite Humanch 12919
” ) . emplate: Human chr N
“®lgennq Natabase”. “Create Database” tool IS active, ° ’
> g';}Atla . . . w ” C Database Name
;@BR:I since it requires a “Group” to be in “Output Descripti
b ﬁﬁb Targets”. Select “Create Database” for tool spechs
> £ Epi ;
b @E: SettlngS Vergion
> @Epigenome ToolSet Demo Input Data Inp L
> @Epigenomics Roadmap Repository - np
3 @GenboreeUser_group ~ = Ui @ancel
b g5 GMT_Tutorial N _
> g% JonathanMill_Lab S o Step IV - Type database name (i.e.
> ghPublic S “GenboreeUser database” and click
> g—;}ROl Repository S ~ “ Rl -
D @Targeted Atlases S SmeIt
~
Step | - Drag your group from “Data N § Output Targets
Selector” into “Output Targets”. NS4t vYXV

GenboreeUser_group and
GenboreeUser_database is placeholder
for your group and databases

@GenboreeUser_gfoup

Genboree is built & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine.

HGSC

LB K CENONE SEQUENCIIG CENTEN

t=x®

Genboree is 2 hosted service. Code is available free for academic use.




Steps for Creating a Project page

BCM

|_‘,j System/Network~ ‘ 'J Data~ } | QC and Pre-processing~ || Genome~ ||  Transcript]

Welcome tq = Databases

.= Entity Lists
Data Selector Entrypoints

%2 Refresh J L Files er:| Select a fitter.__

bench I [Getting Started]

ICreate Project

4 =j|genboree.or s
> g Atlas Too| fff] Samples & Sample Sets
> g5 BRL AUTG
> ZSEDACC
> g% Epigenome Informatics Demo Output Data
> 373 Epigenome Informatics Workshop (May 2012)
> 33 Epigenome ToolSet Demo Input Data
53 Epigenomics Roadmap Repository
3 @GenboreeUser_group ~
> g5 GMT_Tutorial ~ ~
> g% JonathanMill_Lab ~
> g% Public ~
> g’BROI Repository ~
g";iTargeted Atlases ~

v Vv Vv VvV Vv Vv W

= Tracks

Step | - Drag your group from “Data N
Selector” into “Output Targets”.

Step Il - “Create Project” tool IS active, since it
requires a “Group” to be in “Output Targets”.
Select “Create Project” for tool settings.

C

Create Project ®
® Tool Overview
—|Target Group:
Group: GenboreeUser_group

-|SettingsI

Project Name Unique Name
Project Title |ASHG workshop +
Project Description Result output from A§HG Wks

Submit |Canc

~

Output Targets

*+ v XV
gBGenboreeUser_group

Step IV - Select “Refresh” in “Data Selector” to
view your newly created database and project
page in your group.

i)

eil

Step lll - Type Project Name, Title, and Desc.
and click “Submit”.

NOTE: Project name has to be unique for all
Genboree users, so you could do something like
‘Use_case_21’ + your initials (i.e. “Use_case_21-
abc”)
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<8 System/Network~ ' ‘ |~|Data~ ‘ ’

Welcome to the Genboree

QC and Pre-processing~ l ’

Genome~ | ‘

[Getting Started]

Workbench!

Transcriptome ~ | ‘

Epigenome ~

|

Cistrome ~ ) |

IMetagenome ~ H . Visualization v H Help~ ’

Step 2 - Select “View
Track Grid”

Data Selector
% Refresh Data Fiter: | Select a fiter... v e
4 =j|genboree.org A Group
I £ Atlas Tools Acces « Role
. ﬁm AuToTest | St€p 1.- Drag “Release 9 Name
» ABEDACC Repository” database from T
» g Epigenome Inforn “Epigenomics Roadmap Species
> & Epigenome Infor 2 0 sitory” to “Input Data”
> @ Epigenome Tool . Input Data
4 § Epigenomics Roadmap Repository _
4| Databases * ¥ X7
> () Data Freeze 1 - Full Repo » (J Release 9 Repository
> [ Data Freeze 2 Repository : - N
i [J:Release 5 Repository -
i [J):Release 6 Repository -
i [J:Release 7 Repository P -
I [):Release 8 Repository - -
i [ ) Release 9 Repository =~ Bnipuidongets
> [“IProjects * ¥y XV
P> GenboreeUser_group
> g% GMT_Tutorial
> g JonathanMill_Lab
> g Public
> g ROI Repository v

Value

Epigenomics Readmap Repository A '

public

Release 9 Repository
Release 9 Repository

Home sapiens v

7

J

>

View Track Grid

'@ View Sample Grid
"~ | Tabular Annotation Viewer

Lu, Launch UCSC Genome Browser

Genboree is built & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine.

Genboree is a hosted service. Code is available free for academic use.

HGSC




Select how you want the tracks displayed in the “View
Track Grid” tool.

‘ Tool Settings X

View Track Grid L}

1l Tool Overview

—|Databases with tracks of interest:|

Database: Release @ Repository Group: Epigenomics Roadmap
Repository

' —|Settings= ,

X-axis attribute | eaAssayType v |<—— Step 3 - Select “eaAssay Type”
Y-axis attribute | eaSampleType v —o Step 4 - Select “eaSample Type”

Page Title Grid Viewer: Tracks from Relea

Grid Title |Tracks from Release 9 Reposit
X Label |eaAssayType

Y Label eaSampleType

+ Advanced Settings:

Submit/| Cancel
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Releases Informatics Publications Contributors

.| Step 5: Select all Bisulfite-Seq tracks by clicking on
.| the name of the assay (column heading). Then “toggle [ e cereme sewee
+| assay selections” to select all tracks from that same facer ow
.
.| assay at once.  ssions
A Iing browsers: @Q e®
Tracks froNlelu 9 Repository
Filter rows: | |2 selections ~ | [ ) Choose Databases .
o X Step 6: Click on Save
o) ew in .
(4 See Database Details g Selections
€3 Clear Selections g o o g - w e
2 & ¢ @ = © ® o o o 8 8 B 8 o o o © o Y leo (2[R |B
=] Save Selections ™ 2 e s € |& |8 |E |8 |8 3 ﬁ@o‘igmmEEv‘é’mEE‘é’
N s st ffse eyl dgsdaes
¥ § { bisulfite-Seq x| 2 g2 fFLPELFLTELTLETLERLEREER T
) € % I " Toggleassayselectons |5 § § § § 5 5 5 5 5 5§55 555 85§55 5 5 5
¥ casampiType 8 £ ¥ ® Download data %% %%¢3%%¢iePEeEyEieeiiy
Adipose Derived Mesenchymal Stem Cells i See Database details 3. 3/5 3
Adipose Nuclei | || See Metadata 5 1 m
Adipose Tissue 1 3 1 1
Adrenal Gland 1 2 2| 4|2 |21 1 2
Adult Kidney 2 2 2 2 2 2 2
Adult Liver 1 2 4 4 4 4 5 4 2
Aorta 1 2 2 2 2 2 2 1 2
Bladder 1 2 1 1 1




\/

Human

& Epigenome
X ﬁ,; Atlas

Data Access Policy

Data embargo period: from 04/15/2013 - 01/15/2014 or earlier as specified here

Select celis by clicking and dragging, then use "View Selections” In the Selections menu 10
Use "Save Selections” in the Selections menu to save selected (highlighted) cells in a group §
To see data authors, other metadata, and 1o download data, click a sample name In the first ¢
Expression Array data may be downloaded here

Human Epigenome Atlas releases are intended to be cumulative: e.g. Release 3 Includes all
NOTE: Some pages may not be accessible over low bandwiith internet connections. This pag

Tracks from Release 9 Repository

Fiter rows: =:| Selections v | 1) Choose Databases
eaAssayType"’
4
o
o
3 & o 3
gd 2,
& caSampleT 2 3 2 & i
N IR B 2 = z i

Adipose Derived Mesenchymal

BCM

Baylor College of Medicine

Save Track Selections x| [ = D ’ 0

Choose a group and database to save
selections in:

Selesta Group: Step 7: Select your user group

(“GenboreeUser” is used here for
illustration purposes)

This is the group where your selections will be saved

) -

( Genboreeuser_group

Select a Database:

I

Choose a database within your group to save to

[ oo faibass A Step 8: Select the database that you
created earlier

Save Selection as:

Enter a name to identify this set of selections b o 8 8 R § o w2 s N o

UC_Breast450k_WGBS_Atlas

Histone H3K79me1

Save Selections )

e Step 10: Click on Save
Adipose Tissue .

e Selections

Adult Kidney >
Adult Liver 1

Aorta 1

5| 5|55 5|5 |5 1
1 1
2 2 (42|21 1 2
2 2| 2|2 2 2
2 4 4 4 5 2 4 2
2 2 (2|2|2|2 1 2

Histone H3K79me? ——

Histone H3K9me1
[ —




\/

Human

Note: Before selecting the RRBS

Save Track Selections

Choose a group and database to save
selections in:

tracks, you can clear your previous fensmenu o Srowser
1 H : H lsnagroupz SelectaGroup:
selections (the bisulfite tracks in | 001
. p . ” « This is the group where your selections will be saved
this case) by “Selections” — “Clear
. » includes all§ | [ GenboreeUser_group 3
Selections ons. This pag
Tracks from Release 9 Repository Select a Database:
Filter rows: | Selections v | 1) Choose Databases Choose a database within your group to save to
> [ GenboreeUser_database 4
eaAsyType
al i Save Selection as:
== Seum ) o —
“;j 'IJ)ChOOSCD Enter a name to identify this set of selections 5 o 8 I8 [8 |8 |o o |o [B |o N o @ ®
P w8 S ESE T2 ES S BESESS
v | | 4 ;X X X ¥ = | = = © ~ &~
% Viewin b £ g UC_Breast450k_RRBS_Atlas| E £ 2 2 8 8 8 ¥ K SRR R R
& o E I T I [ |2 [ |2 |2 [ | [ |2 [ [ |2 [
i) See Database Details %’i‘}} g g g 2 g g g g g g|g g2 g g2 e
@D R R/ R R/ 2 2 2 2 2 2 2 B/ B/ R/ B/ R/
weaSampleType €} Clear Selections 2 2 3 2 & (" save Selections ) ( cancel ) EE Rz DmEEEEEEEEEEE
iacaer P A '
Bone Marrow Der| B Save Selections 2 N [ B e B e B | 4
Bone Marrow Der - - - 4 3/3,3|3|3)3
Brain Angular Gyrus 1 2|1 2|21 2 2
Brain Anterior Caudate 2 2|1 2|22 (1|2 2
Brain Cerebellum 1
Brain Cingulate Gyrus 1 2 (1|2 (2|2|1/(2 2
Rrain Garminal Matriv 1 2 1 3 1 2 2 2

;fsf Epigenome B CM
¥ Atlas Step 11: Repeat track selection procedure for all
RRBS tracks

Baylor College of Medicine

Histone H3K9me1

[ )




Human

PS Epigenome

_J“y‘:ﬁ Atlas
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Step 12: Repeat track selection procedure for all
MeDIP-seq tracks

= ~vontributors

Choose a group and database to save
selections in:

Browser

Note: Before selecting the MeDIP- fons menu e
Seq tracks, you can clear your ~ [;12eeeq Sectedremw:
previous selections by “Selections”
“« . ”» includes ailf | [ GenboreeUser_group :)
— “Clear Selections ons. This pag

-

This is the group where your selections will be saved

Select a Database:

Choose a database within your group to save to

Filter rows: =) Selections v | i) Choose Databgses
S [ GenboreeUser_database 4]
eaAssayType
i Save Selection as:
:4 o
5 - 5 A o © © ® o~ = |a |
Enter a name to identify this set of selections 2 g & & 8 8 g g g g g o, % g g BT
e N ¥ ¥ ¥ $ ¥ S 28853858828 S$
T o UC_Breast450k_MeDIP_Atlas| t S & 8§ 8 & & ¥ ¥ ¥ ¥ ¥ ¥ ¥ % g ¢ ¢
3 & = E O = o= | o B = S == = | ov= | = == | = | ov= | == == | = | ~v= | = | ==
@ n'_ (B L i @ @« i @ o i @« o i @ o i @ o @ @
E - [ w 5 c 1 < c < < < < < < < < < < < < <
; AT
WeaSampleType B 2 = z i ( save Selections ) ( cancel ) 3 R e e e o o ] B ] o o e
Breast Fibroblast Primary Cells 1
Breast Luminal Epithelial Cells 1. 3 5 3(1(1]1]1]1 1
Breast Myoepithelial Cells 1.3 3 3|1|2|2|2|2|2(|2]| 2
Breast Stem Cells 4 4 2 1|1 m
Breast vHMEC 1 1 2 1 2 |1 2 |1 1 2 |1 1
CD14 Primary Cells 3 111|111 1 1

CD15 Primary Cells 1 211111 1
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-_(;}S/stenVNelworkv ‘ ‘\_:]Datav H QC and Pre-processing~ |‘ Genome v H Transcriptome v H Cistrome » H Epigenome ~ H Metagenome v H = Visualization » H Help~ ’

Welcome to the Genboree Workbench! [Getting Started] ) View Track Grid
|2 View Sample Grid
Data Selector Details ] " Tabular Annotation Viewer t
% Refresh v Attribute | L Launch UCSC Genome Browser
- Step 13: Drag “Breast 450K” Group Epigenome ToolSet D
4 =i/ genboree.org B . In m
> £ Atlas Tools Access database to “Input Data Role subscriber
» g5 BRL AUTO TEST Name Breast 450K
> &3 EDACC Description Template for Human Genome, U e
> g% Epigenome Informatics Demo Output Data Hg1e 3
3 @ Epigenome Informatics Workshop (May 2012) -
4 @ Epigenome ToolSet Demo Input Data . H
s o Databases Smisinie Step 14: Click on
* (3 Binding Sites Domo LS X4 “View Track Grid”
> [ Brain - = (1) Breast 450K
> (1)) Breast -_——

> [ Disease Epigenome

> (1) MeDIP and GSEA

[
[
[
© [ Breast 450K = == =
[
b
b

> [1) Peak Calling Demo
> (1) RNA-Seq Tool Demo Pntyubiyetn
> (5 Projects Vo s i xe
3 @Eplgonomlcs Roadmap Repository
> @GonbomUsor_gmup
b g GMT_Tutorial
b g% JonathanMill_Lab

> g Public v

>

Genboree Is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. HGéC

A cencue
Genboree |s a hosted service. Code Is available free for academic use.

=&




Bioinformatics “ Oy

Research —_Epigenome Atlas BC D 1
Laboratory . . ,
Y Step 16: Select Selections > Save selections Baylor College of Medicine
® Select celis by clicking and dragging, then use the "View Selections in” pulidown In the top e UCSC Genome Browser
e NOTE: Some pages may not be accessible over low bandwidth internet connection | Save Track Selections X
Tracks from Breast 450K

Choose a group and database to save
selections in:

Fitter rows:

Select a Group:

Step 17: Select your user group
(“GenboreeUser” is used here for
illustration purposes)

This is the group where your selections will be saved

Step 15: Select all
( Genboreeuser_group $]<—

16 tracks: 8 Normal

and 8 Tumor

eaSampleType \

Normal

Select a Database:

Choose a database within your group to save to

( GenboreeUser_database )| <

Step 18: Select the database
that you created earlier

Tumor Save Selection as:

Enter a name to identify this set of selections

UC_Breast450k] —

Step 19: Name
this list of tracks

( Save Selections ( Cancel )

Step 20: Select “Save
Selections”
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et System/Network~ J Data~ QC and Pre-processing ™ Genome~ Transcriptome v Cistrome ~ Epigenome > Metagenome~ || ® Visualization v Help~
&, | I | I | | | | | |

Welcome to the Genboree Workbench! [Getting Started]

Note: Your saved track lists will be in the _
h database under Lists & | R o
chosen : . - Track 1 BGM:MeDIP 02 58 A
SeIeCtlonS/LIStS Of TraCkS Track 2 BGM:MeDIP Input 02 59
T
4 [ 1] GenboreeUser_database Track 3 BLEC:MeDIP 37
=] All Annotations in Database Track 4 BLEC:MeDIP 66
[ Tracks Track S BLEC:MeDIP 70 v
4 ) Lists & Selections
4~ Lists of Tracks Input Data
[=] UC13_450K_Normal * e XY

=] UC13_450K_Tumor
[Z] UC13_Breast_450K_1

[Z] UC13_Breast_450K_2 -
-

-
EUCH_Breast_MeDIP_Iﬁas— - _ - -
Z]UC_Breast450k = -
=] UC_Breastd50k_MeDIP_Atlas =

=] UC_Breastd50k_RRBS_Atlas Step 21: Drag “UC_Breast450k” and
=] UC_Breast450k_WGBS_Atlas “UC_Breast450k_MeDIP_Atlas” track lists

=] UseCase12_Breast_RRBS

=] UseCase12_Breast_RRBS_Sun_2011
[=] UseCase12_Epi_Atlas_MeDIP_Seq
[=Z] UseCase13_450K_Normal

=] UseCase13_450K_Tumor
=lUseCase1 Brain A

=] UC_Breast450k
-

— ’; =| UC_Breast450k_MeDIP_Atlas

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. HGéC
cesten
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Genboree is a hosted service. Code is available free for academic use.
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et System/Networkvl ﬂ Dataw | ‘ QC and Pre-processing~ ‘ | Genomew | ‘ Transcriptome« ' ) Cistrome | ‘ Epigenomew ‘ ‘ Metagenome l Q;Visualizationvl

Welcome to the Genboree Workbench! [Getting started]

Data Selector Details
2 Refresh Data Filter: | Select afilter... v Aftribute Value
P é ROI Repository ~ Group ROI Repository A
4| - Databases Database ROI Repository - hg19
[1):ROI Repository - hg18 Name UC_Breastd50k:BranchSpecificd...
4 | ) ROl Repository - hg19 A Description
=7 All Annotations in Database : )
- T BigBed none
4 () Tracks: &
|-_—_| I BinWin nnnge
I;l ..... : Input Data
) Class: ENCODE ! —
(] Class: ENCODE - T.f. Binding Sites * ¥+ XV

Class: Enhancer

[Z] UC_Breast450k
[Z] UC_Breast450k_MeDIP_Atlas
[=] UC_Breast450k:BranchSpecific450k

Class: Gene

4 (jClass:llumina // Step 22: Drag the “UC_Breast450k:
o BranchSpecific450k” ROI track from “ROI

=-]:2200 Hs Methylation:Autosomes 450K§ / .
=] Hs Methylation:27K / Repository”
=] Hs Methylation:450K : /
[=7]:Hs Methylation:450K - No SNPsE /7

= UC_Breast450k:BranchSpeciﬁc450ki/

(1 Class: Marker

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. HGénC
centen

Genboree is a hosted service. Code is available free for academic use.
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et System/Network~ Lj Data~ QC and Pre-processing ™ Genome~ Transcriptome ~ Cistrome~ Epigenome v Metagenome~ || = Visualization Help~
s
|
Ran =
Welcome
IIME . “
Step 23: Drag your database and | Step 24: Select "Compute
~ . - . - ”»
% Refresh T —— Aftribute e searc
VAT EPIY NIV U TIULIL S VU ARSIV (uy suie) Py View Link Analyze signa|s '3
> Epigenome ToolSet Demo Input Data
é p.g ) p- Group . Compute Similarity Matrix (heatmap)
> @ Epigenomics Roadmap Repository R
4 75 GenboreeUser_group fame Create Track Lists from Newick Tree
a4 Databases Slice Epigenomic Data 3
i [J) GenboreeUser_database ) i X
— . Analyze Signals in the Context of Epigenome Atlas )
4 IProjects \ | i
; \
[ GenboreeUser ~_project \ N Input Data
[[use_case_01_GU \ N
Use_Case_02_GU N\ * ¥y X
\
T]use_Case_05_GU N S =] UC_Breastd50k
[[Juse_case_07_GU N \ =] UC_Breast450k_MeDIP_Atlas
[[]use_Case_09_GU \ N =] UC_Breast450k:Branch Specific450k
T]use_Case_12_GU D
Use_Case_13_GU \ S
\
[[Juse_Case_14_GU N\ \
[T] Use_Case_18_GU SoTs
- - - Output Targets
[[luse_case_19_GU S N
[[]use_Case_20_GU N \2 v X
Use_Case_21_GU \‘ [ GenboreeUser_database
> g% GMT_Tutorial [] GenboreeUser_project
> g JonathanMill_Lab
> g% Public v
B Genboree is built & maintained by the Bioinformatics Research Laboratory
R at Baylor College of Medicine. H GéﬂC
L LA CENONE ceaen
Genboree is a2 hosted service. Code is available free for academic use.
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.2 System/Network~ | ||| Data~ QC and Pre-processing v

Welcome to the Genboree Workbe

Data Selector
“Z Refresh

£ Epigenome Informatics Demo Output Data

£ Epigenome Informatics Workshop (May 2012)

£ Epigenome ToolSet Demo Input Data

£ Epigenomics Roadmap Repository

4 £5 GenboreeUser_group
4 Databases
4 | i GenboreeUser_database
=] All Annotations in Database
__| Tracks
4 Lists & Selections
4 ] Lists of Tracks

(=] UC13_450K_Normal
=] UC13_450K_Tumor
=] UC13_Breast_450K_1
(=] UC13_Breast_450K_2
=] UC13_Breast_MeDIP_Atlas
=] UC_Breast450k
=] UC_Breast450k_MeDIP_Atlas
=] UC_Breast450k_RRBS_Atlas
=] UC_Breast450k_WGBS_Atlas
=] UseCase12_Breast_RRBS
=] UseCase12_Breast_RRBS_Sun_2(

Tool Settings

— Output Database/Project:|

Database/Projects
Of Interest:

GenboreeUser_database Group:
GenboreeUser_group

GenboreeUser_project Group:
GenboreeUser_group

—|Epigenomic Experiment Heatmap Tool

BCM

Baylor College of Medicine

Help~

Analysis Name
Normalization

Aggregating
Function

Distance Function

Hierarchical
Clustering Function

Key

Key Size
Height
Width
Trace
Density

Dendograms to
display on heatmap

= No Data Regions

MeDIP_BrSpecific-Epigenor

[ Quantile B‘

Step 25: Name your job so you
can identify it later

BGM:MeDIP Input 02 58

BLEC:MeDIP 37

BLEC:MeDIP 66

BLEC:MeDIP 70 v

Step 26: Change the height to “14”
and width to “12” of the image to be

output

[ Avg -+

[ (dist) Euclidean B
o

0.75
=
12

[ None v

[ Both s

No Data Value [0
Remove No Data Regions? () <=

Step 27: In jobs involving MeDIP-seq
experiments it is important to not remove
regions that had no mapped reads

at Baylor College of Medicine.

HGSC
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52 System/Network~ ‘ ‘Lj Data~ ’l QC and Pre-processing ™ ‘ ‘ Genome~ ‘ ‘ Transcriptome ~ H Cistrome~ H Epigenome v 'I Metagenome ~ I‘ ) Visualization H Help~ ’
Welcome to the Genboree Workbench! [Getting Started] Random Forest ’
QIIME 2
Data Selector Details A Qc 14 I
@Refresh Data Filter:| Select a fiter . . Attribute _ m Search for Similar Signals by Correlation |
i n View Link Analyze Signals 3
[ @ Epfgenomfa ToolSet Demo Inpliltt0 lr):ta Group . Compats Sty Nt [heaimap)
. oo Create Track Lists from Newick Tree
What have you done up to this step? Siice Epigenomic Data ,
Analyze Signals in the Context of Epigenome Atlas ) |
You provided the heatmap tool with two types of =
tracks: data tracks, and annotation tracks. The X
signal intensity from the =] UC_Breast450k
“UC_Breast450k_MeDIP_Atlas” data tracks are EJUC_Breastd50k _MeDIP_Atias

=] UC_Breast450k:BranchSpecific450k
projected over the

“UC_Breast450k_BranchSpecific450k” annotation
track (lineage specific CpG regions). The Euclidian | output targets
distance metric is calculated for every possible pair | ¢ + X &

of data tracks over the chosen regions, and the %g::zg:::ﬂ:::::‘:z:::e
similarity matrix is presented visually as a heatmap.

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. H GéﬂC
cevten
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Genboree is a2 hosted service. Code is available free for academic use.
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-2 System/Network~ ’ ’l_:] Data~ ’ ' QC and Pre-processing ™ ' ) Genome~ ' ) Transcriptome ~ ‘ | Cistrome ~ ) ’ Epigenome ~ ’ ‘ Metagenome ~ ‘ ‘ %) Visualization v ' ' Help~ ’

Welcome to the Genboree Workbench! [Getting Started]

Data Selector Details
% Refresh Data Filter:| Select a fiter.. v Slthuse plske
P @GenboreeUser_group Py Track 1 AK:RRBS 27 19 A
4| patabases Track 2 AK:RRBS 27
4 @ GenboreeUser_database Track 3 BAC:RRBS 1273
=] All Annotations in Database Track 4 BAC:RRBS 4976
b (@) Tracks Track s BAG:RRBS 49 71
4 ) Lists & Selections v
; Track & RCR-DDRS 40 82
> [ Lists of Files
4 ) Lists of Tracks Input Data
=| UC13_450K_Normal =
EJucts 450K + XV

(=] UC13_450K_Tumor

[Z] UC13_Breast_450K_1

[Z] UC13_Breast_450K_2

[Z] UC13_Breast_MeDIP_Atlas

[=] UC_Breast450k - -
=] UC_Breast450k_MeDIP_Atlas -

=] UC_Breastd450k_RRBS_Atlas

[Z] UC_Breast450k_WGBS_Atlas Output Targets

_ . + I XV
Step 28: Repeat the heatmap analysis 5 GonboresUser database

but now use the RRBS list of tracks ] GenboreeUser_project

=] UseCase13_450K_Tumor
[=lUseCase1 Brain A

[Z] UC_Breast450k
=] UC_Breast450k_RRBS_Atlas

il v (=] UC_Breast450k:BranchSpecific450k
-

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. H GéC

=S

Genboree is 2 hosted service. Code is available free for academic use.
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2 System/Network~ | || |Data~ QC and Pre-processing Genome~ Transcriptome » Cistrome ~ Epigenome ~ Metagenome~ | | ®) Visualization v Help~
Tool Settings X
Welcome to the Genboree Workbe . . - | -
— Epigenomic Experiment Heatmap Tool| T
Data Selector Analysis Name RRBS_BrSpecific-Epigenom Step 29: N_ame _yOl_Jr JOb SO yOU
%2, Refresh Normalization [ Quantile [) can Identlfy it later
£ Epigenome Informatics Demo Output Data Aggregating ( Avg ;] RGBS 05 O
£ Epigenome Informatics Workshop (May 2012) Function ALBS 3 11
£ Epigenome ToolSet Demo Input Data Distance Function | (dist) Euclidean @ Aorta:BS 03
£ Epigenomics Roadmap Repository Hie hical | AT:BS 03 )
4 (_,":4 Gor;borooUsor_grouP Clusterlng ;aur:ct'oan j(hclust) Complete BGM:BS 02 98 .
atabases
4 | J| GenboreeUser_database Key 8
=] All Annotations in Database Key Size |0.75
"~ Tracks . ;
s seections Height 14 Step 30: Change thg hglght and
4 3 Lists of Tracks Width (12 width of the resulting image
=] UC13_450K_Normal Trace (None -
=] UC13_450K_Tumor
=] UC13_Breast_450K_1 Density ( Histogram B‘
f:j T s Dendograms to | Both :
=] UC13_Breast_MeDIP_Atlas display on heatmap
e = No Data Regions
=] UC_Breast450k_MeDIP_Atlas
=] UC_Breast450k_RRBS_Atlas : No Data Value o
=] UC_Breast450k_WGBS_Atlas . i i
S —— Remove No Data Reglons? gf<l—— Note: In the case involving RRBS
=] UseCase12_Breast_RRBS_Sun_20T1 . experiments you should leave the Remove

No Data Regions box checked

Genboree Is bullt & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine.
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,3.? System/Network~ ‘ ‘ d Data~ ' ' QC and Pre-processing~ | | Genome~ ‘ ‘ Transcriptome v l ‘ Cistrome ~ 1 ‘ Epigenome v | ‘ IMetagenome v | | ) Visualization v | ’ Help~ ’

Welcome to the Genboree Workbench! [Getting Started]

Data Selector Details
% Refresh Data Fitter:| Select a fiter... v Attribute Value
4 GenboreeUser_group A Track 1 AG:BS 03 =
4/ Databases Track 2 ALBS3 M
4 ljj GenboreeUser_database Track 3 Aorta:BS 03
[=] All Annotations in Database Track 4 AT-BS 03
b (Tracks Track s BGM:BS 02 98
4 ) Lists & Selections v
. Track 8 BHIM:-BS 40 27
> [ Lists of Files
4 ) Lists of Tracks Input Data
=| UC13_450K_Normal =
U2 astk, * ¥ XV

=] UC13_450K_Tumor
[Z] UC13_Breast_450K_1
=] UC13_Breast_450K_2
[Z]UC13_Breast_MeDIP_Atlas P
=] UC_Breast450k P -
[Z] UC_Breast450k_MeDIP_Atlas -~
[Z] UC_Breast450k_RRBS_Atlas P -
=] UuC_Breast450k_WGBS_Atlas - Output Targets
* v XV
Step 31: Repeat the procedure but @ GenboresUser database

now use the WGBS list of tracks [T] GenboreeUser_project

=| UseCase13_450K_Tumor
=lUseCase1 Brain A

[Z] UC_Breast450k
=] UC_Breast450k_WGBS_Atlas
/V [Z] UC_Breast450k:Branch Specific450k

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine. H GéC
cevten

=™

Genboree is a hosted service. Code is available free for academic use.
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_|Data~ QC and Pre-processing v

Welcome to the Genboree Workbe

Data Selector
“Z Refresh

£ Epigenome Informatics Demo Output Data

£ Epigenome Informatics Workshop (May 2012)

£ Epigenome ToolSet Demo Input Data

£ Epigenomics Roadmap Repository

4 £ GenboreeUser_group
4 Databases
4 | J) GenboreeUser_database
=] All Annotations in Database
__| Tracks
4 (] Lists & Selections
4 ] Lists of Tracks

(=] UC13_450K_Normal
=] UC13_450K_Tumor
=] UC13_Breast_450K_1
[Z] UC13_Breast_450K_2
=] UC13_Breast_MeDIP_Atlas
=] UC_Breast450k
[Z] UC_Breast450k_MeDIP_Atlas
=] UC_Breast450k_RRBS_Atlas
=] UC_Breast450k_WGBS_Atlas
=] UseCase12_Breast_RRBS

O

Genome Transcriptome v Cistrome ~

Epigenome ~

BCM

Baylor College of Medicine

Metagenome ~ | | ®) Visualization ~ Help~

Tool Settings

—|Epigenomic Experiment Heatmap Tool

Analysis Name
Normalization

WGBS_BrSpecific-Epigenorr

[ Quantile B‘

[ Avg

K3

Aggregating
Function

]

Step 32: Name your job so
you can identify it later

E—
AG:BS 03 O
AL:BS 3 11

Distance Function | (dist) Euclidean

Aorta:BS 03

Hierarchical [ (hclust) Complete [3)
Clustering Function
Key ¥
Key Size 0.75
Height 14
Width 12
Trace [ None %
Dendograms to [ Both %

display on heatmap
= No Data Regions

AT:BS 03
BGM:BS 02 88 v

Step 33: Change the height and
width of the resulting image

No Data Value o

Remove No Data Regions? v

=] UseCase12_Breast_RRBS_Sun_2

11 1

Note: In the case involving WGBS
experiments you should leave the
Remove No Data Regions box checked

Genboree Is bullt & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine.




Status of the jobs submitted can be obtained through Job Summary

BCM

Baylor College of Medicine

;2 System/Network~ ‘ (J Data~ | ‘

QC and Pre-processing ™ ‘ ( Genome~ | ‘ Transcriptome v ‘ ( Cistrome v ‘ | Epigenome~ | ‘ Metagenome v ‘ 1 %) Visualization v | ) Help~ )
User Profile 4 | [Getting Started]
e Genboree Workbench! 9
Groups 3
Hosts 3 Details
Sl b Job Summary ta Filter:| Select a fitter... v Attribute Value
[7] Request Feature
Job Summary
® Tool Overview Input Data
—|Settings * v X
Start Date 2013/7/18 )
End Date | yyyy/MM/DD (|
Sort Order |Newest first | V |
Group By | None E
# Advanced Settings:
Output Targets
Generate Report |Cancel + ¥ XV
[13 ”
Select “Generate Report” to
see Job Summary
Genboree is built & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine. HGéC
LA R CENONT cavTen
Genboree is a hosted service. Code is available free for academic use.




You will get the following e-mail message when your job is completed

Hello

Your Compute Similarity Matrix (heatmap) job completed successfully.

Job Summary:
JobID - whJlob-epigenomicsHeatmap-e3Csh0O-5730
Analysis Name - EpigenomeExpHeatmap2013-10-05-00:42:01
Inputs:
1. Entitylist -
2.Trk -
3. Entitylist -
Outputs:
1.Db -
2. Prj -
Settings:
analysisName - EpigenomeExpHeatmap2013-10-05-00:42:01
dendograms - both
density - histogram
distfun - cor

Click on the “Link to results” in
your Project page
1

hclustfun
height

key Clicking on the link
keysze | will take you to the

naGroup

normalizatig proj ect page

removeNoD

replacenav| coNntaining your
spanAggFun

trace results

width

Project News:
2013/10/16:

2013/10/16:

2013/10/16:

Genboree User ran Epipenomic Heatmap Tool|(MeDIP
EpigenomeExpHeatmaf2013-10-16-01 52 36)amd-treresults
are available at the linl§ below.

+ Study Name: DIP EpigenomeExpHeatmap2013-
10-16-01 52 36
+ Link to results

oree User ran Epigenomic Heatmap Tool|(RRBS |
igenomeExpHeatmap2013-10-16-01 51 41) sults

re available at the link below.

« Study Name: RRBS EpigenomeExpHeatmap2013-10-
16-01 51 41
+ Link to results

Genboree User ran Epigenomic Heatmap Tool| (WGBS
EpigenomeExpHeatmap2013-10-16-01 50 04)lame=tre—d=cults
are available at the link below.

+ Study Name: WGBS EpigenomeExpHeatmap2013-
10-16-01 50 04
+ Link to results

- The Genboree Team

Result File Location in the Genboree Workbench:

http://genboree.org/java-bin/project.jsp?projectName=Roadmap%20Epigenome%20Data%20Analysis

NOTE - the “Link to results” will appear in
project page only after all the jobs are
completed.




Table of Content: Epigenomic HeatMap

Study Name: MeDIP EpigenomeExpHeatmap2013-10-16-01 52 36

User:
Date:

Genboree User

2013/10/16 02:04 CDT

Heatmap
C orrelation‘\plot

Epigenomic HeatMap Plots

Click on the heatmap to see comparison of
breast 450K and Atlas MeDIP-seq

Newick Trealdlsnalizatione

Equal Branch Lengths
Rows [ENG] [SVG]
Columns [EXNG] [SVG]

Scaled Branch Lengths
Rows [ENG] [SVC]
Columns 2XNG] SVG]

Note: Other types of plots are also
generated by the heatmap tool. One of
them is a correlation plot, which plots
Pearson correlation metric between the
tracks involved in this job. The other types

Natural Log Scaled Branch Lengths of plots are hierarchical clustering

Rows [ENG] [SVC]
Columns [ENG] [SVC]
Logl0 Scaled Branch Lengths
Rows [ENG] [SVG]
Columns [EXNG] [SVG]

generated dendrograms. The information in
these plots is similar to what can be
observed in the heatmap plot, but the
representation may be more appropriate in
some other cases.




Expected results: Comparison Breast450k vs Atlas
MeDIP-seq

® Most tumors have increased similarity
to immune cells, indicating immune cell
infiltration.

* Normal breast samples are more
similar to breast samples from the Atlas
than the breast cancer samples.

MR, e ——— . DT

Breast cells

Immune cells

e B

450K Noemy_4
450K Noemad_7
450K Noemal 3
50K Noemd S
50K Noem 2
50K Noemad 8
450K Nosmal_6
450K Tumor 3

450K Tumex 7

450K Tumer &

450K Tumex 1

450K Tumor_4
N,

—
450K Noemad_1

450K Tumex 5

450K Tumex 6
450K Tumex 2

Tumor Tumor Normal
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Expected results: Comparison Breast450k vs Atlas RRBS

Color Key
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e Possible immune cell
infiltration in the tumors can also
be observed in the comparison
with RRBS atlas samples
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Expected results: Comparison Breast450k vs Atlas
WGBS

e Comparison with WGBS
samples also indicates possible
=== immune cell infiltration in the
tumor samples

ADCA 88 25
NOCA 85 24
MECSSee ™

=22 1+ Breast cells

MONP 85 Conte

e|n this case normal breast
samples are also more similar to
breast samples from the atlas
than the breast cancer samples

450K Noemyd 7
450K Noemal 3
450K Noemal 2
450K Normal 8
450K Noemyd &
450K Noemad 6
—
—
450K Tumer_3
450K Tumor_4
450K Tumer_8
A50K Tumex 1
AS0K Tumor_7
450K Tumex 5
50K Tumer 2

£
=
£

A50K Noemad 1

450K Noemal 5
—_—
—_—

Normal Tumor



Help us improve Genboree. Please provide a comment

or request feature.

BCM

Baylor College of Medicine

Metagenome ~ || ® Visualization~ || Help~ |

gBEpigenome Infolgmatics Dem

s # Tool Overview
gﬁEpigenome Inforfpatics Worl

|52 System/Network~ | ||| Data~ ||  QC and Pre-processing~ Genome~ ||  Transcriptome~ ||  Cistrome~ ||  Epigenome~ ||
User Profile b | [Getting Started]
e Genboree Workbench! [Getting Starte
Groups 14
Hosts b Details
L 4 Data Filter:| Select a fiter v Attribute
[“] Request Feature View Link
&}Atlas Tools Ackess Tool Settings
3‘5 BRL AUTO TES
;;t:}EDACC Request Feature

—|Settings

&‘3 Epigenome ToolSgt Demo Ing
53 Epigenomics Roadmap Repd
g:}GenboreeUser_gr up
£ GMT_Tutorial
3‘3 JonathanMill_Lab
£ Public
g:} ROI Repository
§3Targeted Atlases
- =i genboree.bcgsc.ca
- Bf|genboree.cbre.jp
-E_E]www.brain-research-lab. (s}

User Name |Genboree User
User Email |andrewj@bcm.edu

Message

Submit Cancel

Zm ey T
at Baylor College of Medicine.

Genboree is a hosted service. Code is available free for academic use.

Value
Link to Project
GenboreeUser_group

Use_Case_18_GU

HGSC
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Appendix: Methylation profiling techniques

WGBS (Whole Genome Bisulfite Sequencing): Bisulfite is used to convert unmethylated cytosines
into uracils in extracted genomic DNA. Bisulfite treated DNA is then sheared, amplified, and
sequenced.

RRBS (Reduced Representation Bisulfite Sequencing): Genomic DNA sample is digested with
Mspl, which cuts DNA at its recognition site (CCGG) independently of its methylation status. The
fragments are then size separated and only those with size between 40bp and 220bp are
selected, enriching for CpG rich regions. Bisulfite treatment followed by sequencing is then
applied to selected fragments.

MeDIP-seq (Methylated DNA ImmunoPrecipitation followed by Sequencing): Uses 5-
methylcytosine specific antibodies to select for DNA fragments that contain methylate
d CpGs through immunoprecipitation. This process is then followed by high throughput
sequencing.

lllumina Infinium 450k Array: Genomic DNA is treated with bisulfite, fragmented, and amplified.
DNA is then hybridized to a bead array. Each bead is covered with 50bp probes complementary
to a region with one CpG. Some probes will match the CpG region assuming it was methylated,
and had its cytosine converted to an uracil by bisulfite. Other probes will match the unmethylated
version of the CpG. An extension reaction is then performed using fluorescently labeled
nucleotides. Only probes with a perfect match to the interrogated locus will be extended.
Fluorescence intensity is proportional to the level of methylation.



